INTRODUCTION
The genus Brassica of Brassicaceae family as a whole is believed to have originated around the Mediterranean, Eastern Afghanistan and the adjoining portion of Pakistan and North-Eastern Africa (Hemingway, 1976) . The genus includes six economically important species, namely, Brassica rapa, B. oleracea, B. nigra, B. juncea, B. napus, and B. carinata (Doweny and Röbbelen, 1989 ). Ethiopian mustard is believed to be originated in the highlands of the Ethiopian plateau and the adjoining portion of East Africa and the Mediterranean coast (Gomez-Campo and Prakash, 1999).It evolved as a natural cross between B. nigra (BB) (n=8) and B. oleracea (CC) (n=9) and underwent further chromosomal doubling (2n=34; UN, 1935) . It is partially amphidiploids.
The crop is traditionally used for many purposes, such as greasing traditional bread-baking clay pan, curing certain diseases and as a source of vegetable relish (Nigussie, 2001) . It is the only highland oil seed vegetable crop able to consume by defoliating its leaves or sold to generate income after month of sowing in most near big city parts of the country. Crop improvement through plant breeding, thus, occurs through selection operating on genetic variability. Genetic variability is therefore essential for crop improvement. In characterization of Ethiopian mustard for vegetative agro-morphological traits Jane Muthoni, (2010) reported as great variation was seen in leaf number per plant, leaf bloom and leaf blade blistering. Information on the leaves morphological traits of Ethiopian mustard as a leaf vegetable crop is lacking specifically that of time of defoliation to get dual purpose of the crop (leaf and seed). Therefore the present study was, executed with the objective of assessing the extent and
MATERIALS AND METHODS

Experimental Site
The experiment was conducted at Holetta Agricultural Research Center (HARC) 
Description of Test Materials
A total of forty-nine mustard land races that include one local check and one standard check were used in this study. The majority of the accessions represent the national collection from different major mustard growing regions of the country and that are maintained at Holetta agricultural research Center. The accessions were obtained kindly from Holetta agricultural research center of highland oil crops improvement project. The details of the accessions used in the experiment are given in Table1 
Analysis of Variance
The data collected for leafy vegetative traits were subjected to analysis of variance (ANOVA) for simple lattice design. Analysis of variance was done using Proc lattice and Proc GLM procedures of SAS version 9.2, (SAS Institute, 2008). Analysis of variance (Table 2) for the considered traits was done using the model for lattice design as follows:
;µ is a constant common to all observations; t i is the effect of the treatment i; r j is the effect of the replication j; (b|r) l (j) is the effect of the block l of the replication j; ) ( j il e is the error associated to the observation Y il(j), where e il(j) ~N(0,s) independent.
Cluster Analysis for Quantitative Traits
Clustering of genotypes was performed by canonical roots method using procedures of SAS (SAS Institute, 2008) version 9.20.Software to group sets of genotypes into possible homogenous classes.
Genetic Divergence Analysis
The genetic distances between clusters was estimated by Mahalanobis's (1936) D 2 statistics using the same software as clustering as:
Where, ij D The significance of D 2 ij values for pairs of clusters were tested using the calculated values of chisquare(x 2 ) at, 0.01%, and 5% probability level. The test was done against the tabulated values of x 2 for 'P' degrees of freedom, where P is the number of quantitative characters considered (Singh and Chaundhary, 1985) 3. RESULTS AND DISCUSSION
Analysis of Variance
The analysis of variance for the 11 leaves morphological traits studied is given in Table 2 . The analysis of variance showed that there were significant differences among genotypes for Leaf length, petiole length .leaf width and leaf area traits compared but seed yield per plant, leaf biomass per plant topped at 40, 50 and 60 days of topping and number of intact leaves at flowering showed nonsignificant differences. The significant difference indicates the existence of genetic variability among the accessions that is important for selection and breeding. In characterization of Ethiopian mustard lines for vegetative agro-morphological traits Jane Muthoni, (2010) reported as great variation was seen in leaf number per plant, leaf bloom and leaf blade blistering. At similar manner assessment of genetic variation in this crop was reported by Muhamad et al., ( 2013 for 33 agro-morphological characters. 
Mean and Range Values of Different Traits
The mean performance of the studied genotypes for 11vegetative traits are presented in Table 3 . The range of seed yield per plants whose leaves were topped at 40 days of growing was from 2.3 to 3.6 g of seeds. Among the tested genotypes for leaf topped at 40 days of growing stage 27 genotypes had shown greater seed yield per plants than the grand mean value of topping stage while 19 genotypes showed least mean value and the rest 3 genotypes had shown equal seed yield per plant. The range of seed yield per plants of the leaf topped at 50 days of growing stage was recorded from 1.7 to 3.5 g of seeds as that of first stage of topping. Among the tested genotypes for leaf topping at 50 days of growing stage 33 genotypes had shown greater or equal seed yield per plants to the grand mean value of its topping stage while 16 genotypes showed less mean value than the grand mean for its topping stage. On the other hand the range of seed yield per plant in plants whose leaves were topped 60 days of growing stage was from 1.6 to 3.4 g. Among the tested genotypes in this category 27 genotypes had showed greater or equal seed yield per plant to the grand mean value while 22 genotypes showed least mean value to the grand mean. The grand mean value showed decrease seed yield per plant when plants were topped at 50 days growth indicating that average seed yield per plant of topped or defoliated plants could be attained by utilization of leafs in this stage of topping. Similarly the mean of petiole length, leaf length, leaf width, leaf area and number of leafs per plant are presented in Table  3 . The mean petiole length of the tested genotypes ranged from 2.8cm to 11.8cm. 
Multivariate Analyses
Clustering of Genotypes using Leaf Vegetative Traits
Clustering based on leaf vegetative traits made on 49 genotypes is presented in In leafy vegetative traits clustering the highest 67.34% of the genotypes were grouped in C1 followed by 18.36 % in C2, 10.20 % in C3 and 4.08% in C4. Based on this clustering, genotypes with the same geographic origin were grouped in the same cluster. This phenomenon might have resulted from their similar genetic background. On the other hand, there are also genotypes with same geographical origin but grouped in different clusters which might be due to difference in their genetic background. All checks were grouped in different clusters, i.e. Local check under C1 and standard check under C3, which indicates that these varieties may have different relationship with the genotypes in their respective clusters. Besides, genotypes with different geographical origin were grouped in same cluster which might have been as a result of the difference in selection pressure applied on different components of various geographical areas which might coincide resulting in clustering together of genotypes which have been collected at different area. 
Cluster Mean for Leafy Traits, Distance and Component Analysis
Cluster Means for leafy Vegetative Traits
Intra-class genetic divergence of Ethiopian mustard land races for leafy vegetative traits is shown in Table 5 . Genotypes in Cluster 4 showed high seed yield per plants of leaf toped at 40, 50 and 60 days of growth stage of genotypes than other clusters. The least seed yield per plants of leaf toped at 40, 50 and 60 days of growth stage of genotypes were found in Cluster 1 of SY60DT (2.4gm) than other topping stages of the study. On the other hand Cluster 2 showed much lengthier in petiole length (9.1), leaf length (9.6), leaf width (6.8) and leaf area (8.5cm
3 ) than other clusters. But leaf width of Cluster 2 and Cluster 4 was found similar (6.8cm 
Distance Analysis among Genotypes using Leaf Vegetative Traits
The pair wise generalized squared distance (D2) among the clusters based on leaf vegetative traits are presented in Table 6 . Genetic distances were highly significant between Cluster 2 and Cluster 4. The highest genetic distance was recorded between Cluster 2 and Cluster 4 (46.26) followed by Cluster 1 and Cluster 4 (22.92), and Cluster 3 and Cluster 4 (22.08).
The genetic divergence between Cluster 1 and Cluster 2, Cluster 1 and Cluster 3, Cluster 1 and Cluster 4 were also significant. Genetic distances of genotypes based on leaf vegetative traits between Cluster2 and Cluster 3 were non significant, indicating close relationship among the genotypes. 
Principal Component Analyses
In order to assess the patterns of variations of principal component analysis (PCA) was done by considering 11 traits for leaf vegetative traits. Principal component analyses are presented in Tables 7 .
Principal component analysis showed that 88.18% of the variation was contributed by the first five principal components for leaf vegetative traits. Leaf area, leaf width, leaf length and petiole length, were the major seed yield positive contributors of the variation in the first principal component in which 39.53%of the variation revealed. Leaf area and leaf width had relatively high positive weight. In Component 1 there was no negative weight record. Additional 24.10% variation in the second principal component was mainly observed through trait such as leaf width and leaf length. The third principal component accounted for another additional 12.20%of the variation in which petiole length and leaf area was the major contributor. Principal component 4 and 5 contributed 7.94% and 4.41% additional variations respectively. Leaf length in principal component 4 was among the major contributors. Leaf length and leaf area in principal component component 5 had the most negative weight. In general, it is assumed that traits with larger absolute values closer to unity within the first principal component influence the clustering more than those with lower absolute values closer to zero (Chahal and Gosal, 2002) . In this study, most of the traits individually contributed small effects (± 0.419-0.09) to the total variation and, therefore, differential grouping of genotypes was mainly attributed by the cumulative effect of the individual traits. 
CONCLUSION
In this study, 49 Ethiopian mustard genotypes acquired from diverse zones/regions of Ethiopia were evaluated in simple lattice design with two replications at Holetta Agricultural Research Center, West Shewa zone, with the objective of estimating leafy vegetative agro-morphological traits, topped plants of seed yield and its related characters, to assess genetic diversity through morphological traits .The analysis of variance showed the presence of highly significant differences among the tested genotypes for Leaf area, leaf width, leaf length and petiole length of characters considered, indicating the existence of variability among the tested genotypes for these characters. The grand mean value shows a decrease mean value for seed yield per plant from growth stage of 50 th days of topping of leafs to 60 th day of growth stage of topping indicating that average seed yield per plant of topped or defoliated could be attained by utilization of leaves in this stage of topping. Petiole length has shown significant positive correlation with leaf length, leaf width, and leaf area and leaf biomass of topped at 60 th days of growth stage. Similarly leaf length shown significant positive correlation for leaf width, leaf area and leaf biomass of topped at 60 th days of growth stage. Multivariate Analyses of genetic divergence of Ethiopian mustard genotypes for leafy vegetative traits have resulted in the formation of four clusters and have shown genetic variability for further selection and breeding improvement work. Genotypes in C4 showed high seed yield per plants of leaf toped at 40 th , 50 th and 60 th days of growth stage of genotypes than other clusters. The least seed yield per plants of leaf toped at 40 th , 50th and 60th days of growth stage of genotypes was found in C1 of SY60DT (2.4g) than other topping stages of the study. On the other hand C2 showed much lengthier in petiole length (9.1), leaf length (9.6), leaf width (6.8) and leaf area (8.5cm 3 ) than other clusters. Genotypes in C3 showed more leaf biomass weight per plants of leaf topped at 50 days of growth stage of genotypes than others. Similarly high intact number of leafs per plant during vegetative stage of growth stage was observed from C4 (88) following C3 (74) and C1 (71) genotypes. From the present investigation, we could also found that geographical diversity could not necessarily be an index of genetic variability, and the factors other than geographic diversity such as genetic drift, selection pressure and environment may be responsible for differential grouping of genotypes. The present study revealed the presence of considerable variability among genotypes for Leaf area, leaf width, leaf length and petiole length traits compared but none significant for seed yield per plant, leaf biomass per plant topped at 40,50 and 60 days of topping and number of intact leaves at flowering. These conditions indicate that there is good opportunity to improve these characters using the tested genotypes.
